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ARMSTRONG, EDWIN HOWARD (b. New York, 

.Y., 18 December 1890; d. New York, 1 Febru- 
ary 1954), radio engineering. 

Armstrong’s father, John Armstrong, was a pub- 
lisher who became vice-president in charge of the 
American branch of Oxford University Press; his 
mother, Emily Smith, graduated from Hunter College 
and taught for ten years in New York public schools 
before her marriage in 1888. When Armstrong was 
twelve, the family moved to Yonkers, New York, 
where he attended high school and became interested 
in radiotelegraphy. He entered Columbia University 
at nineteen and studied electrical engineering under 
Michael Idvorsky Pupin, the inventor of the Pupin 
loading coil used in long-distance telegraphy and 
telephony, graduating in 1913. 

While still an undergraduate, Armstrong made the 
first of his many inventions, one of four that proved 
to be particularly significant: the triode feedback 
(regenerative) circuit. That invention, and the nega- 
tive-bias grid circuit invented by Frederick Löwen- 
stein, ultimately led to wide utilization of the as yet 
little-exploited triode (invented in 1906 by Lee De 
Forest), but Armstrong became embroiled in patent 
litigation and received only modest royalties. 

In 1917, after serving as an assistant at Columbia 
for some years, Armstrong became a U.S. Army 
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Signal Corps officer when the United States entered 
World War I. He was sent to France and while there 
developed his second important invention, the super- 
heterodyne circuit, an improvement on the hetero- 
dyne circuit that was invented in 1905 by Reginald 
Aubrey Fessenden. In the heterodyne circuit, the 
received signal is mixed with a locally generated 
signal to produce an audible “beat” note at a fre- 
quency equal to the difference between those of the 
two signals; Armstrong's method, which greatly im- 
proved the sensitivity and stability of radio receivers, 
extended the technique to much higher frequencies 
and shifted the beat note above the audible range. 

Upon returning to America, Armstrong was once 
again beset by patent interference proceedings, al- 
though his personal fortunes took a turn for the 
better: he sold his feedback and superheterodyne 
patents to Westinghouse Electric & Manufacturing 
Company (retaining royalty-earning licensing rights 
for the use of amateurs); he resumed his position at 
Columbia University; and he married Marion Mac- 
Innis, secretary to David Sarnoff, then general man- 
ager of the Radio Corporation of America. 

In 1921 Armstrong made his third important dis- 
covery, superregencration—a method of overcoming 
the regenerative receiver’s principal limitation, the 
tendency to burst into oscillations just as the point 
of maximum amplification was reached. RCA pur- 
chased the patent, but it did not yield the company 
much in royalties, since it was unsuited for broadcast 
receivers; il did not come into its own until special 
applications were developed many years later. How- 
ever, RCA profited greatly from the “superhet,” to 
which it had acquired the rights through a cross 
license with Westinghouse. Armstrong found himself 
a millionaire. 

The next decade of his life was marred by the long 
battle with De Forest over the feedback patents. The 
case was taken to the U.S. Supreme Court but Arm- 
strong lost on a legal technicality. Before that decision 
had been handed down, however, Armstrong had 
completed and patented his greatest invention, fre- 
quency modulation (FM). Once again he was beset 
by difficulties: the U.S. radio industry resisted the 
introduction of FM broadcasting, FM production was 
interrupted when the United States entered World 
War Il, and the Federal Communications Commis- 
sion dealt FM a stunning blow in 1945 when it 
relegated it to a new frequency band and put restric- 
tions on transmitter power, thus making over fifty 
existing transmitters and half a million receivers 
obsolete. At the same time, FM came to be widely 
used in military and other mobile communications, 
radar, telemetering, and the audio portion of televi- 
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sion; but widespread adoption of FM broadcasting 
came only after Armstrong’s death. Exhausted by a 
five-year suit for patent infringement against RCA 
and almost destitute as his FM patents began to 
expire, Armstrong committed suicide in 1954. 

He had received many honors, including the high- 
est awards of the two U.S. electrical engineering 
societies, the American Institute of Electrical Engi- 
neers (Edison Medal, 1942) and the Institute of Radio 
Engineers (Medal of Honor, 1918, reaffirmed in 1934 
when he tried to return it after losing the legal fight 
against De Forest), the Franklin Medal (1941); and, 
for his war work, the U.S. Medal for Merit (1945). 
No inventor contributed more profoundly to the art 
of electronic communication. Armstrong is one of the 
two dozen honored in the Pantheon of the Interna- 
tional Telecommunications Union in Geneva. 
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